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BIBLIOGRAPHY OF RESEARCH PUBLICATIONS OF THE U.S. BUREAU 
OF SPORT FISHERIES AND WILDLIFE, 1928-72
INTRODUCTION
This bibliography comprises publications in fishery and wildlife research au- 
thored or coauthored by research scientists of the Bureau of Sport Fisheries and 
Wildlife and certain predecessor agencies. Separate lists, arranged alphabetically 
by author, are given for each of 17 fishery research and 6 wildlife research labora- 
tories, stations, investigations, or centers. Publications coauthored by Bureau 
scientists from different research units are credited to the facility at which the 
senior author was stationed at the time of publication.
Although the Federal Government has supported research on fish and wild- 
life since the late 1800's, the relatively few works published in the early years are 
not directly identifiable with the existing or recent research units whose bibliog- 
raphies are included here. Consequently the present lists, with three exceptions, 
are limited to the contributions of facilities that began operation in or after 1939, 
the year in which the Department of the Interior was given responsibility for 
fishery and wildlife research. The exceptions are the Great Lakes Fishery Labora- 
tory (established in 1927), the Tunison Laboratory of Fish Nutrition (1932), and 
the Western Fish Disease Laboratory (1935).
Fishery and wildlife research were united in the Department of the Interior 
by the transfer of the Bureau of Fisheries from the Department of Commerce 
and Labor, and the Bureau of Biological Survey from the Department of Agri- 
culture. In 1940 these Bureaus were merged to form the Fish and Wildlife Service, 
which in turn was divided in 1956 into the Bureau of Sport Fisheries and Wild- 
life and the Bureau of Commercial Fisheries. Fishery Research and Wildlife Re- 
search were designated as branches or divisions of the Fish and Wildlife Service 
(1940-56) or the Bureau of Sport Fisheries and Wildlife (1956-72).
The Bureau of Commercial Fisheries was transferred in 1970 to the Depart- 
ment of Commerce, and became the National Marine Fisheries Service of the 
National Oceanic and Atmospheric Administration. Inasmuch as all marine sport 
fishery activities were transferred to that agency from the Bureau of Sport Fish- 
eries and Wildlife at the same time, the present bibliography does not include 
publications of the marine fishery research laboratories at Narragansett, Rhode 
Island; Highlands, New Jersey; Panama City, Florida; and Tiburon, California.
This series of lists thus constitutes primarily a bibliography of publications 
that have resulted from freshwater fishery research and wildlife research spon- 
sored wholly or partly by the Department of the Interior in 1939-72. Besides 
providing a permanent record of that work, the more than 4,500 citations demon- 
strate the variety, scope, and depth of the research undertaken by the Department 
in its function of gathering and disseminating information on fish and wildlife. A 
considerable number of the citations represent the successful culmination of co- 
operative studies commonly interdisciplinary between Bureau scientists and 
those of other Government agencies, universities, State agencies, and other 
countries. The bibliography reflects the changing interests over time that have
111
been dictated by modifications of the environment and growth of the human 
population; it reflects also the complex research procedures and techniques that 
have been developed to deal with the increasingly diverse and severe problems 
that confront biologists everywhere.
Some of the recent publications listed here are available as reprints, by re- 
quest from the various research units or the authors. Others, in Government 
publication series, may be purchased from the Superintendent of Documents, U.S. 
Government Printing Office, Washington, B.C. 20402. Many, however especially 
the older works are out of print and available only in libraries. Fishery and 
wildlife scientists and others who desire information on subjects of particular in- 
terest to them, or on the availability of publications, are invited to communicate 
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CENTRAL OFFICE, DIVISION OF FISHERY RESEARCH
U.S. Department of the Interior
Bureau of Sport Fisheries and Wildlife
Washington, D.C. 20240
The Central Office of the Division of Fishery Research supervises the 
planning, performing, and reporting of research to provide the knowledge 
needed for effective and efficient management of the Nation's anadromous 
and freshwater sport fishery resources. During 1972-73, research in fish 
husbandry, ecosystems, and pest control was divided among 14 laboratories 
and 14 field stations.
Fish husbandry research has been concerned with the production 
and use of hatchery fish and has included work in nutrition, pathology, 
cultural methods, genetics, and environmental requirements. Ecosystem 
research has been directed toward improving our understanding of the 
physical, chemical, and biological factors governing the abundance and 
distribution of sport fishes in the natural environment primarily in 
the Great Lakes and large reservoirs. Pest control research has been 
centered on determining the amounts, kinds, and formulations of 
pesticides that are lethal or injurious to fish and other aquatic life and on 
developing chemical, biological, electrical, and mechanical methods of 
controlling or managing freshwater fish populations.
DIVISION OF FISHERY RESEARCH
1959-72. Progress in sport fishery research, 1957- 
70. Annual reports of the Division of Fishery 
Research. U.S. Bur. Sport Fish. Wiidl. 1959, Circ. 
57 (Rep. for 1957-58; 89 pp.); 1960, Circ. 81 
(Rep. for 1959; 80 pp.); 1961, Circ. 101 (Rep. 
for 1960; 96 pp.); 1962, Circ. 132 (Rep. for 
1961; 90 pp.); 1963, Circ. 160 (Rep. for 1962; 
118 pp.); 1964, Circ. 178 (Rep. for 1963; 180 
pp.); 1965, Circ. 210 (Rep. for 1964; 115 pp.);
1966. Resour. Pubi. 17 (Rep. for 1965; 120 pp.);
1967. Resour. Publ. 39 (Rep. for 1966; 195 pp.);
1968. Resour. Publ. 64 (Rep. for 1967; 220 pp.);
1969. Resour. Publ. 77 (Rep. for 1968; 259 pp.);
1970. Resour. Publ. 88 (Rep. for 1969; 284 pp.);
1972, Resour. Publ. 106 (Rep. for 1970; 318 pp.). 
HANDWERK, PAUL S., editor.
1963-65. Sport fishery abstracts', an abstracting
service for fishery research and management.
8(3)-10(l). U.S. Bureau of Sport Fisheries and
Wildlife, Washington, D.C. 
ROWLAND, ROBERT M., editor.
1969-72. Sport fishery abstracts: an abstracting
service for fishery research and management.
14(4)-17(4). U.S. Bureau of Sport Fisheries and
Wildlife, Washington, D.C. 
KIMSEY, J. B. 
1971. Recreational aspects of oceanography. Pages
159-164 in Proc. Symp. Mar. Sci. Bus. Potentials,
Transference Technol. Ser. 3. University of Texas,
Austin. 
LEE, GEORGE R., editor.
1965-69. Sport fishery abstracts: an abstracting
service for fishery research and management.
10(2)-14(3). U.S. Bureau of Sport Fisheries and
Wildlife, Washington, D.C.
THOMPSON, PAUL E. 
1959. Fishery research and conservation. Bull. Med.
Res. 13(1):12-15, 30. 
1959. Miracle drugs for fishermen. Sports Afield
1959. Review of Codfish, cats, and civilization, by 
Gary Webster. Atl. Nat. 14(4) : 285-286.
1960. Review of The run, by John Hay. Atl. Nat. 
15(2) :143.
1961. Review of A biography of the sea, by Richard 
Carrington. Atl. Nat. 16(3) :208-209.
1961. Review of Thousand acre marsh, by Dudley 
Cammett Lunt; and Life in the shifting dunes, 
by Laurence B. White, Jr. Atl. Nat. 16(1) :65.
1962. Review of Dolphins: the myth and the mam- 
mals, by Antony Alpers. Atl. Nat. 17(3) :203.
1962. Review of Exploring the seacoast, by John and 
Jane Greverus Perry. Atl. Nat. 17(2) :151.
1962. Review of The nerve of some animals, by 
Robert Froman. Atl. Nat. 17(1) :68.
1966. Review of Spring comes to the ocean, by 
Jean Craighead George. Ati. Nat. 21(2):120.
1967. Review of The Atlantic shore, by John Hay 
and Peter Farb; and Where the sea breaks its 
back, by Corey Ford. Atl. Nat. 22(1) :62.
1967. Review of The life of the ocean, by N. J. 
Berrill. Atl. Nat. 22(4) :242.
1969. Review of Harvest of the sea, by John Bar- 
dach, 1969; and The sea brings forth, by Jack 
Rudloe. Ati. Nat. 24(1) -.50. 
WALKER, CHARLES R,
1970. Control of aquatic weeds. Pages 28-30 in 
Off. Rep. U.S. Deleg. FAO [Food Agric. Organ. 
U.N.] Int. Conf. Weed Control. Food and Agri- 
cultural Organization, Davis, California.
WALKER, CHARLES R. aquatic ecosystem. Proc. Eur. Weed Res. Counc.,
1970. Effects of herbicide residues on the environ- Int. Symp. Aquatic Weeds 3:119-127.
ment. Pages 30-32 in Rep. U.S. Deleg. FAO 1972. Ecological implications of pesticides used in
[Food Agric. Organ. U.N.] Int. Conf. Weed Con- Or near aquatic environments. Proc. Tech. Sess.,
trol. Food and Agricultural Organization, Davis, Annu. Meet. Inst. Environ. Sci. 18:235-237.
California. 1972. Modern biocides a new dimension to water's
1971. The toxicological effects of herbicides and complex environment. Weeds, Trees, and Turf
weed control on fish and other organisms in the 11(7):14-51.
EASTERN FISH DISEASE LABORATORY
U.S. Department of the Interior
Bureau of Sport Fisheries and Wildlife
Kearneysville, West Virginia 25430
The Eastern Pish Disease Laboratory is in West Virginia's scenic 
Eastern Panhandle, on the grounds of the Leetown National Fish Hatch- 
ery. It began in 1932 as the U.S. Fisheries Experimental Station, a one- 
man operation housed in the hatchery building. It was later known as the 
Microbiological Laboratory, and in 1957 was renamed the Eastern Fish 
Disease Laboratory.
The principal function of the Laboratory is to carry out research in 
bacteriology, chemotherapy, histopathology, immunology, parasitology, 
and virology directed toward detection and identification of infectious 
diseases of fish and development of methods of control. The Laboratory also 
offers a comprehensive biennial 5-month course that includes lectures and 
laboratory and field work on the detection, diagnosis, identification, and 
control of fish diseases. As needed, workshops are held to provide instruc- 
tion in new methods of disease detection and control. Participants in the 
training programs are from Federal, State, and private agencies.
A comprehensive collection of literature on the various aspects of 
fish diseases is housed in the library. Included are more than 250 publica- 
tions by the staff. "Fish Health News," a quarterly newsletter, was 
begun in 1972. It lists library accessions with brief annotations, reviews, 
and news items of interest to hatchery biologists and others interested in 
fish health research.
Papers published before 1947, which pertained to fish culture or stream 
investigations, are not included here.
BENSCHOTER, C. A., T. C. ALLISON, J. F. BOYD, M. A. 
BROOKS, J. W. CAMPBELL, R. 0. GROVES, A. M. 
HEIMPEL, H. E. MILLS, S. M. RAY, J. W. WARREN, 
K. E. WOLF, E. M. WOOD, R. T. WRENN, and Z. 
ZEIN-ELDIN. 
1970. Apollo 11: exposure of lower animals to lunar
material. Science 169(3944) :470-472. 
BILLI, JAMES L., AND KEN WOLF.
1969. Quantitative comparison of peritoneal washes 
and feces for detecting" infectious pancreatic ne- 
crosis (IPN) virus in carrier brook trout. J. Fish. 
Res. Board Can. 26(6): 1459-1465. 
BOWEN, J. T.
1966. Parasites of freshwater fish. IV. Miscellane- 
ous. 4. Parasitic copepods Ergasiliis, Achtheres, 
and Salmincola. U.S. Bur. Sport Fish. Wildl., 
Fish Dis. Leafl. 4. 4 pp. 
BOWEN, J. T., AND R. E. PUTZ.
1966. Parasites of freshwater fish. IV. Miscellane- 
ous. 3. Parasitic copepod Argulus. U.S. Bur. 
Sport Fish. Wild!., Fish Dis. Leafl. 3. 4 pp. 
BULLOCK, GRAHAM L.
1961. A schematic outline for the presumptive iden- 
tification of bacterial diseases of fish. Prog. Fish- 
Cult 23(4):147-151.
1961. The identification and separation of Aero- 
monas liquefaciens from Pseudomonas fluorescens 
and related organisms occurring in diseased fish. 
Appl. Microbiol. 9(6) :587-590.
1962. A new medium for isolation and presumptive 
identification of Aeromonas salmonicida. Prog. 
Fish-Cult. 24 (4): 184.
1964. Pseudomonadales as fish pathogens. Dev. Ind. 
Microbiol. 5:101-108.
1965. Characteristics and pathogenicity of a capsu- 
lated Pseudomonas isolated from goldfish. Appl. 
Microbiol. 13(1): 89-92.
1965. Simple enrichment of commercial media for 
growth of HemophHus pistium. Prog. Fish-Cult. 
27(3) :163-164.
1966. Precipitin and agglutinin reactions of aero- 
monads isolated from fish and other sources. Bull. 
Off. Int. Epizoot. 65(5/6):805-824.
1968. The bacteriology of brook trout with tail rot. 
Prog. Fish-Cult. 30(1) : 19-22.
1972. Studies on selected Myxobacteria pathogenic 
for fishes and on bacterial gill disease in 
hatchery-reared salmonids. U.S. Bur. Sport Fish. 
Wildl., Tech. Pap. 60. 30 pp. 
BULLOCK, G. L., AND DIANE COLLIS.
1969. Oxytetracycline sensitivity of selected fish 
pathogens. U.S. Bur. Sport Fish. Wildl., Tech. 
Pap. 32. 9 pp. 
BULLOCK, GRAHAM L., AND JOHN J. A. MCLAUGHLIN.
1970. Advances in knowledge concerning bacteria 
pathogenic to fishes (1954-1968). Pages 231-242 
in Stanislas F. Snieszko, ed. A symposium on dis-
BULLOCK, GRAHAM, L., AND JOHN J. A. MCLAUGHUN.
eases of fishes and shellfishes. Am. Fish. Soc.,
Spec. Publ. 6.
BULLOCK, G. L., AND A. J. Boss. 
1964. Crystal formation in furunculosis agar. Prog.
Fish-Cult. 26 (1) :25-26. 
BULLOCK, G. L., AND S. F. SNIESZKO.
1969. Bacteria in blood and kidney of apparently 
healthy hatchery trout. Trans. Am. Fish. Soc. 
98(2):268-271.
1970. Fin rot, coldwater disease, and peduncle dis- 
ease of salmonid fishes. U.S. Bur. Sport Fish. 
WildL, Fish Dis. Leafl. 25. 3 pp. 
BULLOCK, G. L., S. F. SNIESZKO, AND C. E. DUNBAR. 
1965. Characteristics and identification of oxidative 
pseudomonads isolated from diseased fish. J. Gen. 
Microbiol. 38(l):l-7. 
CAMPBELL, JAMES B., AND KEN WOLF. 
1969. Plaque assay and some characteristics of 
Egtved virus (virus of viral hemorrhagic septi- 
cemia of rainbow trout). Can. J. Microbiol. 
15(6):635-637.
CURRAN, DONALD, AND R. L. HERMAN. 
1969. Oxytetracycline efficacy as a pretreatment 
against columnaris and furunculosis in coho salm- 
on. U.S. Bur. Sport Fish. Wildl., Tech. Pap. 34. 
6pp. 
DARLINGTON, ROBERT W., REBECCA TRAFFORD, AND KEN
WOLF.
1972. Fish rhabdoviruses: morphology and ultra- 
structure of North American salmonid isolates. 
Arch, gesamte Virusforsch. 39:257-264. 
DAVIS, H. W., G. L. HOFFMAN, AND E. W. SURBER. 
1961. Notes on Sanquinicola davisi (Trematoda: 
Sanquinicolidae) in the gills of trout. J. Parasitol. 
47(3):512-514. 
DOBIE, JOHN, O. LLOYD MEEHEAN, S. F. SNIESZKO, AND
GEORGE N. WASHBURN. 
1956. Raising bait fishes. U.S. Fish Wildl. Serv.,
Circ. 35.123 pp. 
DUNBAR, CLARENCE E.
1969. Lymphosarcoma of possible thymic origin in 
salmonid fishes. Natl. Cancer Inst. Monogr. 31: 
167-171.
DUNBAR, CLARENCE E., AND ROGER LEE HERMAN. 
1971. Visceral granuloma in brook trout (Salvelinus
fontinalis). J. Nutr. 101(11) :1445-1452. 
DUNBAR, C. E., AND KEN WOLF.
1966. The cytological course of experimental lymph- 
ocystis in the bluegilL J. Infect. Dis. 116:466-472. 
FRIDDLE, S. B., AND S. F. SNIESZKO.
1950. Effect of tricaine methanesulfonate on the 
determination of sulfonamides. Science 112(2902): 
181-182. 
GRIFFIN, PHILIP J.
1951. Cocarboxylase and adenosine triphosphate as 
growth factors for Hemophilus piscium. Arch. 
Biochem. 30(1): 100-102.
1952. A rapid presumptive test for furunculosis in
fish. Prog. Fish-Cult. 14(2) :74-75. 
1952. Further studies oh the nutrition of Hemo-
philug piscium. Yale J. Biol. Med. 24 (5):411-418. 
1952. Some factors influencing pigment production
in Bacterium saimonicida. Bacteriol. Proc. 1952: 
53. (Abstr.) 
GRIFFIN, PHILIP J., AND STANISLAS F. SNIESZKO.
1951. A unique bacterium pathogenic for warm- 
blooded and cold-blooded animals. U.S. Fish 
Wildl. Serv., Fish. Bull. 52:187-190. 
GRIFFIN, PHILIP J., S. F. SNIESZKO, AND S. B. FRIDDLE.
1953. A more comprehensive description of Bac- 
terium saimonicida. Trans. Am. Fish. Soc. 82: 
129-138.
1953. A new adjuvant in the diagnosis of fish 
furunculosis caused by Bacterium saimonicida. 
Vet. Med. 48(7) :280-282.
1953. Pigment formation by Bacterium, saimonicida.
J. Bacteriol. 65(6) :652-659. 
GUTSELL, JAMES S.
1947. Furunculosis and its treatment. Prog. Fish- 
Cult. 9(1):13-20.
1948. The value of certain drugs, especially sulfa 
drugs, in the treatment of furunculosis in brook 
trout. Salvelinus fontinalis. Trans. Am. Fish. Soc. 
75:186-199.
1949. The preparation of graphs for publications.
Science 110(2859) :403. 
1951. The effect of sulfamerazine on the erythrocyte
and hemoglobin content of trout blood. Biometrics
7(2):171-179. 
GUTSELL, JAMES S., AND S. F. SNIESZKO.
1948. Brook and rainbow trout treated with sulfa- 
merazine and calomel or sulfamerazine and car- 
barsone. Prog. Fish-Cult. 10(3) :139-140.
1949. Dosage of sulfamerazine in the treatment of 
furunculosis in brook trout (Salvelinus fontina- 
lis). Trans. Am. Fish. Soc. 76:82-96.
1949. Furunculosis in fish; its diagnosis and treat- 
ment. Vet. Med. 43(11) :484-486.
1949. Response of brook, rainbow, and brown trout 
to various dosages of sulfamerazine. Trans. Am. 
Fish. Soc. 77:93-101. 
HERMAN, ROGER LEE.
1968. Fish furunculosis. Trans. Am. Fish. Soc. 
97(3):221-230.
1969. Oxytetracycline in fish culture a review. U.S. 
Bur. Sport Fish. Wildl., Tech. Pap. 31. 9 pp.
1969. Oxytetracycline toxicity to trout. U.S. Bur. 
Sport Fish. Wildl., Tech. Pap. 33. 4 pp.
1970. Chemotherapy of fish diseases: a review. J. 
Wildl. Dis. 6(1) :31-34.
1970. Effects of gossypol on rainbow trout Salmo 
gairdneri Richardson. J. Fish Biol. 2:293-303.
1970. Lymphosarcoma of the thymus of salmonids. 
Page 646 in R.M. Dutcher, ed. Comparative leu- 
kemia research 1969. Bibl. Haematol. 36.
1970. Prevention and control of fish diseases in 
hatcheries. Pages 3-15 in Stanislas F. Snieszko, 
ed. A symposium on diseases of fishes and shell- 
fishes. Am. Fish. Soc., Spec. Publ. 5.
1971. Visceral granuloma and nephrocalcinosis. U.S. 
Bur. Sport Fish. Wildl., Fish Dis. Leafl. 32. 2 pp. 
HERMAN, R. L., DIANE COLLIS, AND G. L. BULLOCK. 
1969. Oxytetracycline residues in different tissues of 
trout. U.S. Bur. Sport Fish. WildL, Tech. Pap. 
37. 6 pp.
HERMAN, ROGER LEE, AND PAUL E. DEGURSE.
1967. Sulfamerazine residues in trout tissues. Ich-
thyologica 39(2) :73-79. 
HERMAN, ROGER LEE, AND ROBERT E. PUTZ.
1970. A microsporidan (Protozoa: Cnidospora) in 
channel catfish (Ictalurus punctatus) . J. Wildl. 
Dis. 6(3) :173.
HOPPMAN, GLENN L.
1959. Recommended treatment for fish parasite dis- 
eases. U.S. Fish Wildl. Serv., Fish. Leafl. 486. 
4pp.
1959. Studies on the life cycle of Apatemon gracilis 
pellucidus (Yamag.). Trans. Am. Fish. Soc. 88 
(2):96-99.
1960. Synopsis of Strigeoidea (Trematoda) of fishes
and their life cycles. U.S. Fish Wildl. Serv., Fish.
Bull. 60:439-469. 
1962. Whirling disease of trout. U.S. Bur. Sport
Fish. Wildl., Fish. Leafl. 508. 3 pp. 
1965. Eimeria "aurati n. sp. (Protoza:Eimeriidae)
from goldfish (Carossms aurattts) in North
America. J. Protozool. 12(2):273-275.
1965. The control of fish parasites. Pages 283-285 
in Biological problems in water pollution third 
seminar, 1962 (Clarence M. Tarzwell, compiler). 
U.S. Dep. Health Educ. Welfare, Public Health 
Serv. Publ. 999-WP-25.
1966. Review of Key to parasites of freshwater 
fish of the UJ5.S.R., by I.E. Bykhovskaya- 
Pavlovskaya, et al., 1962. (Transl. from Russian, 
1964. Israel Prog. Sci. Transl. TT64-1104.) J. 
Parasitol. 52(1): 191.
1967. An unusual case of fish disease caused by 
Ophryoglena sp. Bull. Wildl. Dis. Assoc. 3(3): 
111-112.
1967. Parasites of North American freshwater 
fishes. University of California Press, Berkeley 
and Los Angeles. 486 pp.
1969. Intercontinental and transcontinental dissemi- 
nation and transfaunation of fish parasites with 
emphasis on whirling disease (Myxosoma cere- 
bralis). Bull. Wildl. Dis. Assoc. 5(3):371. (Ab- 
str.)
1969. Parasites of freshwater fish. I. Fungi. 1. 
Fungi (Saprolegnia and relatives) of fish and 
fish eggs. U.S. Bur. Sport Fish. Wildl., Fish Dis. 
Leafl. 21. 6 pp. (Supersedes U.S. Fish Wildl. Serv., 
Fish. Leafl. 564, same author and title, 1963).
1970. Control and treatment of parasitic diseases of 
freshwater fishes. U.S. Bur. Sport Fish. Wildl., 
Fish Dis. Leafl. 28. 7 pp.
1970. Control methods for snail-borne zoonoses. J. 
Wildl. Dis. 6(4) :262-265.
1970. Incidental aquatic zoonoses. J. Wildl. Dis. 
6(4):272.
1970. Intercontinental and transcontinental dissemi- 
nation and transfaunation of fish parasites with 
emphasis on whirling disease (Myxosoma cere- 
bralis). Pages 69-81 in Stanislas F. Snieszko, ed. 
A symposium on diseases of fishes and shell- 
fishes. Am. Fish. Soc., Spec. Publ. 5.
1970. International control of parasitic diseases of
fishes. Proc. 2nd Int. Congr. Parasitol. J. Parasi- 
tol. 56(4; Sect. 2, Part 1) :151-152.
1970. Review of Problems in systematics of para- 
sites, edited by G. D. Schmidt. Am. Sci. 58(3): 
337-338.
1970. Review of Symposia of the British Society for 
Parasitology. Vol. 8. Aspects of fish parasitology, 
edited by A. E. R. Taylor and R. Muller. J. Fish 
Biol. 2(4) :385-386.
1970. Whirling disease of trout and salmon caused 
by Myxosoma cerebralis in the United States of 
America. Riv. Ital. Piscic. Ittiopatologia 5(2): 
29-33.
1971. Review of A symposium on diseases of fishes 
and shellfishes, edited by Stanislas F. Snieszko. 
J. Parasitol. 57(5) :979.
1972. Review of Check list of helminth parasites of 
African fishes, by L. F. Khalil. J. Parasitol. 
58(1) :884. 
HOPFMAN, GLENN L., HARRY BISHOP, AND C. E. DUNBAR.
1960. Algal parasite in fish. Prog. Fish-Cult. 22(4):
180. 
HOPFMAN, GLENN L., AND C. E. DUNBAR.
1961. Mortality of Eastern brook trout caused by 
plerocercoids (Cestoda: Pseudophyllidae: Diphyl- 
lobothriidae) in the heart and viscera. J. Parasi- 
tol. 47(3):399-400.
1963. Studies on Neogogatea kentuckiensis (Cable, 
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FISH FARMING EXPERIMENTAL STATION
U.S. Department of the Interior
Bureau of Sport Fisheries and Wildlife
Stuttgart, Arkansas 72160
The Fish Farming Experimental Station was established in 1961 on 
an 85-acre area 8 miles east of Stuttgart, Arkansas. The Fish Farming 
Development Center, Rohwer, Arkansas, became a field unit of the Station 
in 1972, by transfer from the National Marine Fisheries Service. The 
primary mission of the Station is to study problems associated with the 
production of fish as related to rice and other field crops.
The Station's facilities include a modern laboratory, a wet laboratory, 
a shop, a number of service buildings, 85 experimental ponds, 48 circular 
fiberglass tanks, and 10 aluminum raceways.
Current research, conducted by specialists in aquatic biology, fish 
culture, nutrition, pathology, genetics, and water chemistry is concentrated 
on the development of methods to improve fish production in ponds. In- 
cluded are studies of catftshes, buffaloes, bait minnows, and black basses, 
as well as various combinations of species. Field investigations are under- 
way to: (1) determine the species of fish best suited for culture; (2) find 
methods for efficiently spawning fish and producing fingerlings; (3) de- 
velop economical methods for raising fish to desired sizes; (4) develop 
controls for undesirable species of fish; (5) improve methods for harvest- 
ing fish; (6) develop controls for aquatic weeds; and (7) determine the 
effects of fish production on rice and other crops (in cooperation with the 
U.S. Department of Agriculture and the University of Arkansas).
Laboratory research includes studies on: (1) parasites and diseases 
affecting fish, and the development of control measures; (2) the effect 
of environmental changes on the physiology of fish; (3) the effects of 
agricultural chemicals on fish; (4) the nutritional requirements of fish; 
(5) the improvement of strains of fish through hybridization, selective 
breeding, and mutation; and (6) the improvement of techniques for 
controlling the spawning of fish through the use of hormones, gynogenesis, 
or the manipulation of water quality.
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SOUTHEASTERN FISH CULTURAL LABORATORY
U.S. Department of the Interior
Bureau of Sport Fisheries and Wildlife
Marion, Alabama 36756
The Southeastern Fish Cultural Laboratory was established in 1959 
to develop fish cultural techniques for use by hatcherymen and fish 
farmers. Research facilities include multiple 5- to 100-liter aquariums, 20 
troughs, 22 0.1-acre and 10 0.05-acre earthen ponds, and 53 circular 
raceways. An additional 30 acres of ponds of various sizes are used to 
culture experimental fish. Buildings include the main office-laboratory, a 
service building, a trough and aquarium building, field laboratory, and 
several temporary fish rearing structures.
During the early 1960's research gradually evolved into studies of 
basic nutrition and physiology of warmwater fishes, especially the cat- 
fishes. Some of the early research was on culture of flathead catfish 
in troughs, with artificial diets; induction of spawning of channel cat- 
fish and other fish species with gonadotropins; freeze preservation of fish 
sperm; and development of purified diets suitable for nutritional studies. 
Emphasis now is directed toward basic biological problems concerned with 
the development of warmwater fish cultural practices, especially those 
related to production in impounded waters of the Southern States. Signifi- 
cant studies underway include those on the amino acids and vitamins 
required for the growth of channel catfish; interrelation of utilization of 
proteins, fats, and carbohydrates; effects of pesticides on fish and fish 
organisms; chemical and physical properties of immunoglobulins of warm- 
water fishes; selective breeding and hybridization of catfishes; and the 
culture and related nutrition and physiology of sport species.
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Longview, Washington 98632
Research at the Salmon-Cultural Laboratory, located on the lower 
Columbia River, has been directed toward the improvement of methods of 
artificial propagation of Pacific salmon. The Laboratory's facilities include 
a full-scale hatchery, rearing ponds, an egg-incubation channel, and 
chemical and biological laboratories.
Nutrition, physiology, and the development and improvement of 
hatchery techniques have been the principal subjects of investigation. 
Extensive feeding trials with various food formulations have led to the 
development of the Abernathy dry pelleted salmon diet, which is widely 
used in National and State hatcheries. Physiological work has dealt primar- 
ily with the factors affecting the embryonic development and maturation 
of salmon. In research on hatchery techniques, electrical diversion weirs 
for trapping adult salmon have been studied; the suitability and efficiency 
of rearing ponds of different shape and construction have been evaluated; 
and the quality of fingerling salmon from different stocks or with different 
rearing histories has been tested in a "stamina tunnel" developed at the 
Laboratory. Much of the Laboratory's research has been ultimately 
evaluated on the basis of the percentage of distinctively marked fingerling 
salmon that have returned to the hatchery as adults.
The Laboratory was transferred from the Division of Fishery Re- 
search to the Division of Fish Hatcheries on July 1, 1972.
ANONYMOUS.
1954. Electrical diversion weir proves practicable at 
Entiat. Prog. Fish-Cult. 16(4) :152. [Includes quota- 
tations from Roger E. Burrows]
1955. Fingerlings from early spawning salmon. Prog. 
Fish-Cult 17(3) :133. [Includes quotations from 
Roger E. Burrows]
1957. Acceleration of spawning of adult salmon. 
Prog. Fish-Cult. 19 (2):75. [Includes quotations 
from Roger E. Burrows]
1958. Light as a factor in accelerating the spawning 
of blueback salmon. Prog. Fish-Cult. 20(2):57. 
[Includes quotations from Roger E. Burrows] 
BANKS, JOB L., LAURIB G. FOWLER, AND JOSEPH W. 
ELLIOTT.
1971. Effects of rearing temperature on growth, 
body form, and hematology of fall chinook finger- 
lings. Prog. Fish-Cult. 33(1) :20-26. 
BURROWS, ROGER E.
1951. A method for enumeration of salmon and trout 
eggs by displacement. Prog. Fish-Cult. 13(1) : 25-30.
1951. An evaluation of methods of egg enumeration. 
Prog. Fish-Cult. 13(2) :79-85.
1951. The treatment frequency and concentration 
necessary for adequate prophylaxis with pyridyl- 
mercuric acetate for the control of bacterial gill 
disease. Prog. Fish-Cult. 13(4): 225-226.
1957. Diversion of adult salmon by an electrical 
field. U.S. Fish Wildl. Serv., Spec. Sci. Rep. Fish. 
246.11 pp.
1960. Holding ponds for adult salmon. U.S. Fish 
Wildl. Serv., Spec. Sci. Rep. Fish. 357.13 pp.
1961. Normal behavior of chinook salmon finger- 
lings. Prog. Fish-Cult. 23(1) :7.
1962. Hatchery techniques and equipment. U.S. 
Trout News 7(3) :10-11, 23.
1963. Means of improving salmon culture. Pages 
91-93 in Richard S. Croker and Don Reed, eds. 
Report of Second Governors' Conference on F*«iftc 
Salmon. State Printing Plant, Olympia, Warhing- 
ton.
1963. Water temperature requirements for maximum 
productivity of salmon. Proc. Pac. Northwest 
Symp. Water Pollut. Res. 12:29-35.
1964. Effects of accumulated excretory products on
hatchery-reared salmonids. U.S. Bur. Sport Fish.
Wildl., Res. Rep. 66.12 pp. 
1969. The influence of fingerling quality on adult
salmon survivals. Trans. Am. Fish. Soc. 98(4) :777-
784. I 
1972. Salmon husbandry techniques. Pages 375-402
in John E. Halver, ed. Fish nutrition. Academic
Press, New York.
BURROWS, ROGER E., AND HARRY H. CHBNOWETH. 
1955. Evaluation of three types of rearing ponds.
U.S. Fish Wildl. Serv., Res. Rep. 39. 29 pp. } 
1970. The rectangular circulating rearing pond.
Prog. Fish-Cult. 32(2) :67-80. 
BURROWS, ROGER E., AND B. D. COMBS. 
1958. Lignasan as bactericide and algaecide. Pro'
Fish-Cult. 20 (3) : 143-144.
22
BURROWS, ROGER E., AND B. D. COMBS.
1968. Controlled environments for salmon propaga- 
tion. Prog. Fish-Cult. 30(3) : 123-136. 
BURROWS, ROGER E., AND DAVID D. PALMER.
1955. A vertical egg and fry incubator. Prog. Fish- 
Cult. 17(4):147-155. 
BURROWS, ROGER E., DAVID D. PALMER, AND H. WILLIAM
NEWMAN.
1952. Effects of injected pituitary material upon the 
spawning of blueback salmon. Prog. Fish-Cult.
BURROWS, ROGER E., DAVID D. PALMER, H. WILLIAM
NEWMAN, AND ROBERT L. AZEVEDO. 
1952. Tests of hatchery foods for salmon, 1951. 
U.S. Fish Wildl. Serv., Spec. Sci. Rep. Fish. 86. 
24pp. 
BURROWS, ROGER E., LESLIE A. ROBINSON, AND DAVID
D. PALMER.
1951. Tests of-hatchery foods for blueback salmon 
(Oncorhynckux nerka), 1944-1948. U.S. Fish Wildl. 
Serv., Spec. Sci. Rep. Fish. 59. 39 pp. 
1953. Summary of feeding trials on utilization of 
fishery products for fish food. Pages 44-50 in 
Use of fish products in blueback salmon diets. 
U.S. Fish Wildl. Serv., Spec. Sci. Rep. Fish. 106. 
COMBS, BOBBY D. 
1965. Effect of temperature on the development of
salmon eggs. Prog. Fish-Cult. 27(3): 134-137. 
1968. An electrical grid for controlling trematode 
cercariae in hatchery water supplies. Prog. Fish- 
Cult. 30(2) :67-75. 
COMBS, BOBBY D., AND ROGER E. BURROWS.
1957. Threshold temperatures for the normal develop- 
ment of chinook salmon eggs. Prog. Fish-Cult. 
19(1):3-6.
1958. An evaluation of bound diets. Prog. Fish- 
Cult. 20(3):124-128.
1959. Effects of injected gonadotrophins on matura- 
tion and spawning of blueback salmon. Prog. Fish- 
Cult. 21(4) :165-168.
COMBS, BOBBY D., ROGER E. BURROWS, AND RICHARD 
G. BIGEJ.
1959. The effect of controlled light on the matura- 
tion of adult blueback salmon. Prog. Fish-Cult. 
21(2):63-69.
COMBS, BOBBY D., WILTON W. HEINEMANN, ROGER E. 
BURROWS, ALLAN E. THOMAS, AND LAURIE G. 
FOWLER.
1962. Protein and calorie levels of meat-meal, vitamin- 
supplemented salmon diets. U.S. Fish Wildl. Serv., 
Spec. Sci. Rep. Fish. 432. 7 pp.
COMBS, BOBBY D., DAVID D. PALMER, JOHN H. FINU- 
CANE, AND ROGER E. BURROWS.
1955. Tests of hatchery foods for salmon, 1953 and 
1954. U.S. Fish Wildl. Serv., Spec. Sci. Rep. Fish. 
160. 8 pp. 
ELLIOTT, JOSEPH W.
1963. A sensitive photometric procedure for dissolved 
oxygen with potential field applicability. Prog. 
Fish-Cult. 25(1): 42-45.
1969. The oxygen requirements of chinook salmon. 
Prog. Fish-Cult. 31(2) :67-73.
ELLIOTT, JOSEPH W., LAURIE G. FOWLER, AND ROGER E.
BURROWS.
1966. Effects of age, growth, and diet on character- 
istics of salmon fingerlings. U.S. Bur. Sport Fish. 
Wildl., Tech. Pap. 8. 11 pp. 
FOWLER, LAURIE G.
1972. Growth and mortality of fingerling chinook 
salmon as affected by egg size. Prog. Fish-Cult. 
34(2):66-69. 
FOWLER, LAURIE G., AND JOE L. BANKS.
1967. Test of different components in the Abernathy 
salmon diet. U.S. Bur. Sport Fish. Wildl., Tech. 
Pap. 13.18 pp.
1969. Tests of vitamin supplements and formula 
changes in the Abernathy salmon diet, 1966-67. 
U.S. Bur. Sport Fish. Wildl., Tech. Pap. 26. 
19pp.
1970. Tests of substitute ingredients and effects of
storage in the Abernathy salmon diet. U.S. Bur.
Sport Fish. Wildl., Tech. Pap. 47. 8 pp. 
1972. Alteration tests of the Abernathy salmon diet,
1971. U.S. Bur. Sport Fish. Wildl., Tech. Pap.
62. 12 pp. 
FOWLER, LAURIE G., JOE L. BANKS, AND JOSEPH W.
ELLIOTT. 
1972. Tests of variations of the Abernathy salmon
diet, 1970. U.S. Bur. Sport Fish. Wildl., Tech.
Pap. 61. 14 pp. 
FOWLER, LAURIE G., AND ROGER E. BURROWS.
1971. The Abernathy salmon diet. Prog. Fish-Cult.
33(2):67-75. 
FOWLER, LAURIE G., J. HOWARD MCCORMICK, JR., AND
ALLAN E. THOMAS. 
1964. Further studies on protein and calorie levels
of meat-meal, vitamin-supplemented salmon diets.
U.S. Fish Wildl. Serv., Spec. Sci. Rep. Fish. 480.
13pp. 
1966. Studies of caloric and vitamin levels of salmon
diets. U.S. Bur. Sport Fish. Wildl., Tech. Pap.
6. 14 pp.
FOWLER, LAURIE G., AND EDWARD M. WOOD. 
1966. Effect of type of supplemental dietary fat on
chinook salmon fingerlings. Prog. Fish-Cult.
28(3):123-127. 
NEWMAN, H. WILLIAM, DAVID D. PALMER, AND ROGER
E. BURROWS. 
1954. Tests of hatchery foods for salmon, 1952. U.S.
Fish Wildl. Serv., Spec. Sci. Rep. Fish. 124. 12 pp. 
PALMER, DAVID D., ROGER E. BURROWS, O. H. ROBERT- 
SON, AND H. WILLIAM NEWMAN. 
1954. Further studies on the reactions of adult blue- 
back salmon to injected salmon and mammalian
gonadotrophins. Prog. Fish-Cult. 16(3) :99-107. 
PALMER, DAVID D., HARLAN E. JOHNSON, LESLIE A.
ROBINSON, AND ROGER E. BURROWS.
1951. The effect of retardation of the initial feeeding 
on the growth and survival of salmon fingerlings. 
Prog. Fish-Cult. 13(2) :55-62.
PALMER, DAVID D., H. WILLIAM NEWMAN, ROBERT L. 
AZEVEDO, AND ROGER E. BURROWS.
1952. Comparison of the growth rates of chinook 
salmon fingerlings reared in circular tanks and
23
PALMER, DAVID D., H. WILLIAM NEWMAN, ROBERT L.
AZEVEDO, AND ROGER E. BURROWS. 
Foster-Lucas ponds. Prog. Fish-Cult. 14(3):122- 
124. 
PALMER, DAVID D., LESLIE A. ROBINSON, AND ROGER E.
BURROWS.
1951. Feeding frequency: its role in the rearing of 
blueback salmon fingerlings in troughs. Prog. Fish- 
Cult. 13(4):205-212. 
ROBINSON, LESLIE A., DAVID D. PALMER, AND ROGER E.
BURROWS.
1951. Tests of hatchery foods for blueback salmon, 
1949. U.S. Fish Wildl. Serv., Spec. Sci. Rep. Fish. 
60. 21 pp. 
ROBINSON, LESLIE A., MERL H. PAYNE, JR., DAVID D.
PALMER, AND ROGER E. BURROWS. 
1951. Tests of hatchery foods for blueback salmon, 
1950. U.S. Fish Wildl. Serv., Spec. Sci. Rep. 
Fish. 63. 23 pp. 
THOMAS, ALLAN E.
1969. Mortality due to leach infestation in an incuba- 
tion channel. Prog. Fish-Cult 31(3): 164-165. 
THOMAS, ALLAN E., JOE L. BANKS, AND DONALD C.
GREENLAND. 
1969. Effect of yolk sac absorption on the swimming
ability of fall chinook salmon. Tr-ms. Am. Fish. 
Soc.98(3):406-410. 
THOMAS, ALLAN E., ROGER E. BURROWS AND HARRY H.
CHENOWETH.
1964. A device for stamina measurement of finger- 
ling salmonids. U.S. Bur. Sport F'«h. Wildl., Res. 
Rep. 67.15 pp. 
THOMAS, ALLAN E., JOSEPH W. ELLICTT, AND JOE L.
BANKS.
1969. Hematological and chemical cl^racteristics as- 
sociated with precocious male chinook salmon fin- 
gerlings. Trans. Am. Fish. Soc. 9F(1) :23-26. 
THOMAS, ALLAN E., AND J. M. SHELTON.
1968. Operation of Abernathy channel for incuba- 
tion of salmon eggs. U.S. Bur. Sp^rt Fish. Wildl., 
Tech. Pap. 23.19 pp.
TODD, W. R., L. E. LAASTUEN, AND L. G. FOWLER. 
1968. Induction of skin pallor in juvenile salmonids 
by guanidine compounds. J. Fish. Res. Board Can. 
25(3): 611-612.
TODD, W. R., L. E. LAASTUEN, AND A. E. THOMAS. 
1967. Effect of amino acid imbalance on liver glycogen 
levels in young salmon. Comp. Piochem. Physiol. 
23(2):431-435.
24
SIERRA NEVADA AQUATIC RESEARCH LABORATORY
U.S. Department of the Interior
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Bishop, California 93514
This facility was known as the Convict Creek Experiment Station 
in 1950-60, when its major functions were to (1) determine experi- 
mentally the relative survival of different species of trout in controlled 
stream habitats, (2) specify factors in the long-term success of hatchery 
trout, (3) explore regional aquatic productivity through limnological 
studies, and (4) develop methods and applications for freshwater fishery 
biology.
After successive additions of laboratory space and equipment in the 
1960's, research on ecology, behavior, and adaptive physiology of fresh- 
water salmonids was expanded, with a view to supplying fundamental 
information needed by fishery managers.
"Early publications dealt with studies of trout survival and vitality in 
experimental waters, limnology of trout waters in the region, formerly 
unspecified food relations, and the improvement of investigative methods 
or tools. Publications in 1968-72 concerned research on trout behavior 
and fish physiology, as well as further work on limnology, trout ecology, 
and fishery methods.
The Laboratory was closed as a Bureau activity in June 1973.
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Research on the nutrition of salmonids has been conducted at this 
facility, originally known as the Cortland Experimental Hatchery and 
later as the Eastern Fish Nutrition Laboratory, since Abram V. Tunison 
started the first experiments in August 1932. When a new research 
laboratory was dedicated in May 1971 it was renamed the A.V. Tunison 
Laboratory of Fish Nutrition. The Laboratory has been operated almost 
since its inception under a cooperative agreement between the New York 
Department of Environmental Conservation, the U.S. Fish and Wildlife 
Service, and Cornell University.
The federally owned Laboratory is on a 105-acre tract of primarily 
forested land 6 miles south of Cortland. It includes three buildings 
(more than 15,000 square feet of floor space) that house two experi- 
mental hatcheries, an isolation-quarantine area, and laboratory-office 
space; also on the grounds are 24 outdoor raceways. The Laboratory is 
completely equipped for studying the physiology and nutritional re- 
quirements of trout and Atlantic salmon.
Most of the extensive research of the Laboratory has been pub- 
lished in 39 issues of the Cortland Hatchery Report, which appeared as 
annual volumes for the years 1932-70.
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The Western Fish Nutrition Laboratory was built in 1953 for two 
purposes: (1) to determine basic nutritional requirements of fish their 
needs for vitamins, proteins and amino acids, essential fats, carbohydrate 
sources, and minerals in the diet and the environment and (2) to 
define the specific role of each of these nutrients in fish physiology and 
metabolism. After qualitative requirements for constituents of these five 
named classes of nutrients were described, quantitative needs for each 
were investigated with respect to species, size, and state of development 
of fish. The comprehensive research program was organized into three 
major areas of study: (1) basic nutritional requirements; (2) physiological 
function of nutrients; and (3) diet development, availability, and utiliza- 
tion.
Work at the Laboratory is complemented by research at two field 
stations one at Hagerman, Idaho, for large-scale testing of nutrients and 
diets, and another at Port Townsend, Washington, for the study of condi- 
tioning of salmon for conversion from fresh water to salt water.
Research was first focused on test diets and test experimental facilities 
and conditions that would give scientists positive control over the particular 
nutrient to be tested. Application of results from extensive testing and 
development yielded breakthroughs in the fields of vitamin, amino acid, 
protein, and carbohydrate nutrient requirements for salmon and trout.
Dividends from this research formed the foundation for the modern 
fish diet industry and revolutionized fish husbandry techniques. Addi- 
tionally, basic biological understanding of life systems was advanced in 
such areas as the mechanisms for tissue synthesis and wound repair, 
respiration and permeability of cell membranes, basic mechanisms in 
blood clotting and clot lysis, and chemical carcinogenesis and the role 
of mycotoxins in neoplasia.
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APPALACHIAN SPORT FISHERY INVESTIGATIONS
U.S. Department of the Interior
Bureau of Sport Fisheries and Wildlife
Leetown, West Virginia
Appalachian Sport Fishery Investigations was established in 1952 
with headquarters at Leetown, West Virginia, and a field station at 
Gatlinburg, Tennessee. The principal purpose was to determine the fac- 
tors governing the abundance and distribution of game fishes especially 
trout in Great Smoky Mountains National Park and Shenandoah Na- 
tional Park. Secondary purposes were to develop electrofishing apparatus 
for assessment of fish populations in the extremely soft Appalachian 
waters and to assist the National Park Service in formulating manage- 
ment plans for the heavily exploited fishery resources.
The investigations were terminated in 1960, after the research ob- 
jectives had been largely achieved. The staff and the records of the 
Appalachian Investigations were transferred to the Fish Control Labora- 
tory,. La Crosse, Wisconsin. Papers published in 1959-67 that originated 
from work in Great Smoky Mountains or Shenandoah National Parks are 
listed in the bibliography for that Laboratory.
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ROCKY MOUNTAIN SPORT FISHERY INVESTIGATIONS
U.S. Department of the Interior
Bureau of Sport Fisheries and Wildlife
Logan, Utah
This research unit was established in 1948 at the Stanford, California, 
Laboratory of the U.S Fish and Wildlife Service. It was moved to 
Logan, Utah, in 1951, and maintained an association with Utah State 
University, where library facilities, consultants, and student aids were 
available. The former U.S. Fish and Wildlife Service egg-collecting sta- 
tion and hatchery at Yellowstone Lake was used as a field station.
The main purpose of Rocky Mountain Sport Fishery Investigations 
was to study the life history and population dynamics of the cutthroat 
trout in Yellowstone Lake. Studies were also carried out on stream 
management in the Madison River system, grayling in Grebe Lake, rainbow 
trout in Rocky Mountain National Park, and pesticides. All work was 
conducted on National Park Service waters, except for limited pesticide 
work in National forests.
Field data collected at Yellowstone Lake included creel census; counts 
of spawning fish, scales for growth and age analysis, and other life 
history information on the cutthroat trout; and limnological data. An 
intensive management plan for Yellowstone Lake was prepared for use by 
the National Park Service and the Bureau's Division of Fishery Manage- 
ment Services. The work was terminated after the 1961 field season.
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U.S. Department of the Interior
Bureau of Sport Fisheries and Wildlife
La Crosse, Wisconsin 54601
The Fish Control Laboratory was established in 1959 at the site of 
a former National Fish Hatchery. Remodeling in 1960-61 provided wet 
and dry laboratories for investigation of new or improved chemical 
tools needed in fish culture and fishery management fish toxicants, 
anesthetics, collecting aids, therapeutants, and disinfectants.
Soon after the Laboratory became operational, new laws were passed 
by Congress that require registration of aquatic-use chemicals. The reg- 
istration requirement multiplies severalfold the amount of research 
necessary to develop a fishery chemical. The Laboratory therefore empha- 
sizes investigations on the toxicity (safety) of candidate chemicals; their 
effectiveness in controlling target organisms; and their residues in fish, 
water, and the environment.
Primarily as a consequence of repeated inundation of the laboratory 
site by floods on the Mississippi River, construction of a new laboratory 
was begun near La Crosse in 1973.
The Fish Control Laboratories comprise the headquarters at La Crosse; 
the Southeastern Fish Control Laboratory, Warm Springs, Georgia; and 
Hammond Bay Biological Station, Millersburg, Michigan, on the north- 
west shore of Lake Huron. Research at the Southeastern Fish Control 
Laboratory, which was begun in 1962, supplements the investigations on 
fishery chemicals at La Crosse, especially as the chemicals affect southern 
freshwater fishes in very soft waters. Work at Hammond Bay is centered 
on the development of chemical, physical, and biological means for control 
of the sea lamprey in the Great Lakes. This Station was established in 
1950 and operated by the Bureau of Commercial Fisheries until October 
1970, when it was transferred to the Bureau of Sport Fisheries and 
Wildlife.
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which new aquatic registrations are being sought; (3) agents newly 
developed or registered whose magnitude, mode, or target of application 
is likely to result in contamination of aquatic ecosystems; and (4) known 
contaminants of fish and fish foods.
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The Great Lakes Fishery Laboratory is on the North Campus of the 
University of Michigan and continues to maintain a close association with 
the University that began when a permanent program of Federal 
fishery and limnological research on the Great Lakes was first established 
in 1927. The Laboratory was transferred from the Bureau of Commercial 
Fisheries to the Bureau of Sport Fisheries and Wildlife in 1970, in 
accordance with Presidential Reorganization Plan No. 4.
Research facilities of the present building (dedicated in May 1966) 
include specialized equipment for the study of fish physiology, water 
chemistry, plankton, and benthos; extensive fish holding and rearing 
equipment; an automatic data processing center; a workshop; and the 
excellent John Van Oosten Library. Supporting field units are biological 
stations at Ashland, Wisconsin, and Sandusky, Ohio; vessel bases at 
Saugatuck and Cheboygan, Michigan; and four 45- to 65-foot research 
vessels, the Cisco, Kaho, Mtisky II, and Siscowet.
The mission of the Laboratory is to describe and understand the 
ecology of the Great Lakes and to develop the knowledge required for the 
conservation and enhancement of the fishery resources. Major subjects 
of research have included the life histories of native and introduced fishes; 
commercial fishery statistics, with special reference to the effects of 
selective exploitation on the fish stocks; the sea lamprey (its distribution 
and abundance, effects of its predation on native fish stocks, and the 
development of methods for its control); the rehabilitation of lake trout 
in the upper Great Lakes; the alewife (especially its population dynamics 
and its effects on native fish stocks); and the environment, with particular 
reference in recent years to the adverse effects of domestic and in- 
dustrial pollution, contaminants such as insecticides and methyl mercury, 
and waste heat from power generating plants.
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The major aims of the National Reservoir Research Program, which 
was begun in 1963, are to determine the factors that influence sport 
fish production in major types of large reservoirs and to evaluate fish 
management methods. In addition, the investigations provide information 
needed to predict the effects of proposed water development projects, 
as well as information on environmental requirements of fish needed 
to establish safe water quality standards.
Activities include (1) studies of the influence of environmental fac- 
tors on fish standing crop and sport fishing effort and harvest in more 
than 200 reservoirs; (2) compilation of extensive data on reservoirs; 
(3) computer analysis of the data, involving relation to the sport fish 
harvest of such factors as reservoir area, nutrient content, growing 
season, and reservoir age; (4) estimation of fish standing crops and 
interspecific competition within reservoirs and prediction of the amount 
of sport fishing a reservoir will support; and (5) evaluation, in terms of 
effects on fish production and sport fishery management, of such variables 
as geographical location, water exchange rate, watershed characteristics, 
and water level fluctuation and other reservoir operational characteristics 
as influenced by engineering design.
The National Reservoir Research Program provides leadership and 
coordination of a fish management evaluation program involving analysis, 
by automatic data processing methods, of the effects of reservoir environ- 
mental variables on the success of stocking striped bass, walleyes, and 
other predators in southern reservoirs, in cooperation with 15 State and 
Federal agencies.
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North Central Reservoir Investigations was established in Yankton, 
South Dakota, in 1961. A biological station was begun at Pierre, South 
Dakota, in 1964, and a station established at Mobridge, South Dakota, in 
1963 by the Bureau of Commercial Fisheries was transferred to the 
Bureau of Sport Fisheries and Wildlife in 1970.
Most research of North Central Reservoir Investigations is conducted 
on four main stem reservoirs of the Missouri River: Lake Oahe (350,000 
acres), Lake Sharpe (56,000 acres), Lake Francis Case (82,000 acres), 
and Lewis and Clark Lake (27,000 acres). The four principal research 
objectives are: (1) to determine the relations between the fish populations 
(reproduction, growth, abundance, mortality) in these reservoirs and 
such variables as water management programs designed for flood control 
and-power, environmental changes associated with aging, and production 
of fish food (plankton and benthos); (2) to improve sport fishing by 
either modifying the environments (changing water management pro- 
grams) or recommending such fish management measures as stocking, or 
improving fish spawning and nursery areas; (3) to provide informa- 
tion for water resource planning; and (4) to develop prediction models for 
managing the fishery resources.
The research findings are used in State fish management programs, 
in Federal-State planning studies with the U.S. Army Corps of Engineers 
to adjust water management programs for the benefit of fish, and in 
broad resource assessment studies.
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South Central Reservoir Investigations was established in 1962, near 
the White River reservoirs and the University of Arkansas. Research has 
been concentrated on Beaver and Bull Shoals Reservoirs in the Ozark 
Mountain region of Arkansas and Missouri, but has also extended to 
reservoirs in other river -systems, primarily in the southern United States.
Research facilities include office and laboratory space shared with 
the National Reservoir Research Program; a 20- x 63-foot research 
barge, equipped for rearing larval fish and for other experiments; and 
the 27-foot midwater trawler, Threadfin II, equipped with a diesel engine, 
a hydraulic winch system, and a white-line echosounder.
Investigations of the facility include (1) life history studies of the 
more important fishes; (2) underwater studies of the spawning and 
early life history of black basses and crappies; (3) development of 
sampling techniques for use in population dynamics studies (the unit 
has developed methodology for estimating young-of-the-year forage fish 
populations, using unique midwater trawls, sampling design, and statistical 
analyses); (4) estimates of the structure, abundance, and fluctuation of 
fish populations, especially those of forage fishes; (5) measurement of 
physical and chemical properties of reservoir waters; and (6) qualitative 
and quantitative sampling of plankton and bottom fauna. All of the work 
is directed toward understanding reservoir ecology and developing tech- 
niques for reservoir management that will better meet the constantly in- 
creasing sport fishing pressure.
The principal research objective is to document the aging processes 
in a new reservoir ecosystem and compare it simultaneously with an 
older reservoir on the same river. The ultimate goal is to identify 
significant factors that may be manipulated by managers to re-create the 
high abundance of sport fishes typically present during the early history 
of an impoundment.
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CENTRAL OFFICE, DIVISION OF WILDLIFE RESEARCH
U.S. Department of the Interior
Bureau of Sport Fisheries and Wildlife
Washington, D.C. 20240
Activities of the Division of Wildlife Research are administered by 
the Division's Central Office in Washington, D.C. The Division was first 
established in 1934 by consolidation of the following activities: Food 
Habits Research, Fur Resources, Disease Control, and Biological Investiga- 
tions. These activities, however, have changed through the years in re- 
sponse to changes in national needs with respect to wildlife.
Food habits investigations were terminated during World War II, 
and biological surveys of mammals and birds over extensive areas have 
been replaced with more intensive ecological studies on public lands. Fur 
farming studies remained with the Department of Agriculture when the 
Bureau of Biological Survey was transferred to the Department of the 
Interior in 1940; wild fur animal investigations have been deemphasized 
because most fur mammals are resident species in the State and wild furs 
have become less important than ranched furs in the fur trade.
On the other hand, research on ways of controlling damage and 
nuisance caused by birds and mammals has become more important as 
man has reclaimed increasing acreage of wild habitat for his own use. The 
effects of pesticides and pollutants on wild animals and on their food 
chains has increased in importance with increased public awareness of the 
quality of the environment. That awareness has also brought about in- 
creased efforts to stem the rate of extinction of species and subspecies of 
wildlife. Research to provide methods of managing waterfowl has been an 
involvement of the Division of Wildlife Research, and increased public 
interest in nongame species of migratory birds has resulted in increased 
emphasis in the Division's program. Investigations to ameliorate the 
effects of disease and parasites on wildlife have continued with emphasis 
on those that affect waterfowl.
The function of the staff of the Washington Office is to plan and 
implement the wildlife research program of the Bureau, and to establish 
priorities within the program. The staff exercises general supervision of 
the conduct and reporting of research projects, which are conducted at 
five main research installations and 37 field stations subsidiary to these 
installations. The purpose of the Bureau's research program is to provide 
the knowledge needed for effective and efficient management of the Na- 
tion's wildlife resources.
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BIRD AND MAMMAL LABORATORIES
U.S. Department of the Interior
Bureau of Sport Fisheries and Wildlife
Washington, D.C. 20560
Although the name of the Bird and Mammal Laboratories (BML) is 
fairly recent, the history of the unit is long and complex. The functions 
now performed by the BML have been carried out previously by antece- 
dent organizations and some of the early work of the BML is now assigned 
to other units of the Division and Bureau.
In 1951, the Section of Distribution and Migration of Birds merged 
with the Section of Biological Surveys to form the Section of Distribution 
of Birds and Mammals in the Branch of Wildlife Research. In 1957, in 
conjunction with sweeping reorganization of the Branch and the establish- 
ment of research centers, that Section lost much of its former responsibil- 
ity relating to bird migration and distribution. At that time, it also 
absorbed many of the functions of the former Wild Animal Fur Investiga- 
tions Section. With this reorganization the present name and responsibil- 
ities of the BML were established. In 1972 a Herpetology Section was 
developed in the BML to correspond to the Bird Section and the Mammal 
Section.
The primary function of the BML is to conduct original research on 
the systematics, distribution, and life history of terrestrial vertebrate 
species, particularly those of North America and others of interest to the 
Bureau. Additionally, the BML performs a wide variety of services re- 
lated to identification and information that are dependent on the museum- 
field-systematics approach to biology. These services are for other Federal, 
State, and non-governmental organizations as well as for the Bureau.
Historically housed in the National Museum of Natural History of the 
Smithsonian Institution, the BML works in close cooperation with the 
Museum's Department of Vertebrate Zoology in curating the National 
collection of research specimens of birds and mammals. More recently 
reptiles and amphibians, particularly the large proportion of these collec- 
tions that was amassed by the extensive field operations of the original 
Bureau of Biological Survey, have come under the curatorial jurisdiction 
of BML. Field stations are maintained in Seattle, Washington, for re- 
search work on marine mammals of the Pacific area, and in Anchorage, 
Alaska, for polar bear research which is coordinated internationally.
Space for offices, laboratory, and specimen storage amounts to 18,500 
square feet provided by the Smithsonian Institution.
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Research at the Denver Wildlife Research Center is focused on the 
need to better understand both the relationship between wildlife and man's 
interests and the impact of man's activities on wildlife. Investigations of 
these relationships are categorized as animal damage control, pesticide- 
wildlife relationships, wildlife ecology on public lands, and basic biological 
studies. Most of the laboratory-oriented studies, i.e., chemical, toxicological, 
physiological, and behavioral, are carried out at the Center, while field 
studies are conducted at some 20 satellite stations located in many States 
and several foreign countries.
The Denver facilities occupy more than 20 acres, and include two 
office buildings, laboratories in six different buildings, nine animal hold- 
ing facilities, and six storage buildings. The buildings and holding facili- 
ties total about 54,000 square feet of space. Many items of specialized 
laboratory equipment complete the Center's facilities.
The history of the Center reflects a coordination of many earlier U.S. 
Biological Survey programs. In 1940, the Control Methods Laboratory of 
the Division of Predator and Rodent Control was combined with the 
Denver Unit of Food Habits Research to become the Denver Wildlife Re- 
search Laboratory, performing research on the food habits of predators and 
other wildlife, and on the control of troublesome animals. At this time the 
Biological Survey was transferred from the Department of Agriculture 
to the Department of the Interior, and became a Bureau of the U.S. Fish 
and Wildlife Service.
Research continued on control methods and the management of in- 
jurious and nuisance species, as well as on wildlife ecology and biology. 
The areas of investigation were expanded to include wildlife on public 
lands research in 1953. Later in that decade research in wetland ecology 
and other migratory bird studies were initiated. These two areas were 
transferred to other stations in 1963 and 1964. By the mid-1960s, the 
Laboratory's staff had increased to more than 100 persons. Congressional 
appropriations under the Pesticide-Wildlife Program added research in 
pesticides and ecology to the existing programs. As a result of this ex- 
panded field of research, the Laboratory was renamed the Denver Wildlife 
Research Center in 1959. Increases in staff created the necessity for a 
larger facility, and, in 1965, many of the staff moved into a new building 
at the Denver Federal Center.
A cooperative international research program on the control of verte- 
brate pests became a reality in 1967, when an agreement was signed 
between the Department of the Interior and the Agency for International 
Development in the Department of State. Studies have been conducted in 
four foreign countries.
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The Migratory Bird Populations Station was established on October 
19, 1961, and was located at the Patuxent Wildlife Research Center ne*r 
Laurel, Maryland. Its main purpose was to provide the Bureau of Sport 
Fisheries and Wildlife with a central location for the study of migratory 
bird population dynamics in North America. Because the seasonal move- 
ments of migratory birds cross many political and administrative bound- 
aries, the work of the Station was international in scope, and was con- 
ducted in close cooperation with Canada and Mexico, the States, private 
agencies, and universities.
The Station administered the Bird Banding Laboratory, which is tl <> 
repository for North American bird banding records, and coordinated 
banding activities of public and private cooperators. It also analyzed 
data from breeding and wintering ground surveys of migratory bird 0 
national surveys of hunting activity, and migratory game bird harvests, 
providing information needed annually to establish hunting regulators 
for doves, woodcock, waterfowl, and other migratory game birds.
Using banding and survey data, Station biologists investigated popu- 
lation dynamics of the various game bird species, directing their work 
towards the relationships between various types of hunting regulations, 
harvests, and populations. The annual breeding bird survey, now conducted 
throughout much of North America, was developed and directed from the 
Migratory Bird Population Station.
The Ira N. Gabrielson Laboratory, constructed to house all personnel 
and facilities of the Station, was dedicated on October 11,1969. At that time 
the Station occupied 19,147 square feet of space in office, laboratories, 
and service buildings. The Station contained the Bureau's major compute*- 
unit, used in processing and analyzing millions of records relating to 
abundance, distribution, and survival of migratory birds.
On July 9,1973, the functions of the Migratory Bird Populations Station 
were transferred to the newly organized Office of Migratory Bird Man- 
agement, attached to the Office of the Director of the Bureau, and to tin 
Migratory Bird and Habitat Research Laboratory, which remained 
the Division of Wildlife Research. Both groups, however, continued to 
housed at Patuxent.
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